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Introduction

The Montana Statewide Norm-Referenced Testing
(NRT) Program was established as Phase 1 of the
Montana Comprehensive Assessment System
(MontCAS). The primary purpose of testing is to
provide parents, students, educators, and
policymakers with normative data that may be used
for evaluating student, school, and district
performance. Test results are to be utilized by
teachers and administrators to plan instructional
programs that enhance educational opportunities
for Montana students.

All eligible students in grades 4 and 8 take the
Complete Batteries of the Iowa Tests of Basic
Skills® (ITBS®) Form A. All eligible students in
grade 11 take the Complete Battery of the Iowa
Tests of Educational Development® (ITED®) Form
A. The Iowa Tests are published by Riverside
Publishing of Itasca, Illinois, and are in the
traditional multiple-choice format.

This Interpretive Guide is designed to help you
understand, explain, and use the results of Phase 1
of the MontCAS. In the Montana program,
students’ scores are reported by test and skill area
at the individual student level and then aggregated
to class/school, district, and state levels.

This guide specifies the tests used for the
Montana program and describes the scores on the
various reports so that proper interpretations can
be made. It also discusses the various individual,
school, and district reports. Test results are one of
several sources that provide teachers with an
overall understanding of a student’s educational
development.

The Tests

The Iowa Tests are a standardized achievement test
battery. A standardized, norm-referenced test is a
test that has been given, using specified directions
and under specific conditions, to a group of
students that was carefully selected to be
representative of students nationwide. Scores
derived from this “standardization” program are the
norms that permit the test user to compare student
performance with that of this larger, representative
group. Thus, the norms provide a method for
comparing the achievement of specific groups of
students in the same grade. Norms also provide a
vehicle for comparing the performance of
individual students with the performance of
students in the national norm group.

The Montana Statewide NRT scores are reported in
terms of 2000 norms. Montana students took The
Iowa Tests in March and April, one to four weeks
outside of the empirical norms period; therefore,
norms are interpolated to the week of April 1. This
is the middle week of the testing cycle.

In the Montana program, the Complete Batteries of
the ITBS and the ITED Form A are administered at
the following grades and levels.  Levels, in general,
correspond to a student’s chronological age.

Grade Levels and Test Levels

Grade 4 8 11

Level 10 14 17/18

Interpretive Guide 

1
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Achievement for the ITBS and ITED is measured
and reported as listed below. Total and Composite
scores are obtained by averaging the scores from

certain tests. The listing shows which scores are
included in the various averages. 

2
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 ITBS Areas Tested Reporting Test Results

Reading
Vocabulary V Reading Total (RT) = V+RC
Reading Comprehension  RC  2

Language    
Spelling L1  Language Total (LT) = L1+L2+L3+L4 Core Total = RT+LT+MT
Capitalization L2  4  3
Punctuation L3  
Usage and Expression L4

Mathematics
Math Concepts/Estimation M1 Math Total (MT) = M1+M2+M3
Math Problem Solving/  3 
   Data Interpretation M2
Math Computation M3

Social Studies SS SS 

Science SC SC

Sources of Information   
Maps and Diagrams S1 Sources of Information Total (ST) = S1+S2
Reference Materials S2

Composite = 
RT+LT+MT+SS+SC+ST
                                        6

2

 ITED Areas Tested Reporting Test Results

Reading
Vocabulary V Reading Total (RT) = V + RC
Reading Comprehension  RC 2

Language: Revising Written Materials L L

Spelling SP SP  

Mathematics
Math Concepts/Problem Solving M Math Total (MT) = 2(M) + Comp
Math Computation Comp 3

Social Studies SS SS 

Science SC SC

Sources of Information SI SI

Composite = 
RT+L+MT+SS+SC+SI
                                        6

Core Total = RT + L + MT
 3



A student must mark a minimum number of items
on each Complete Battery test or test part before
that part is considered “attempted” and the
student’s scores are reported. The minimum
varies by test. If a student does not meet the
minimum completion criteria for a test, the
student receives no scores for that test, no Total
score for that content area, and no Core Total or
Composite scores.

Norm-Referenced Test Scores

Scores from a norm-referenced test indicate how a
given student’s knowledge or skill compares with
that of others in the norm group. They do not tell
what a student knows or does not know. 

The scores reported for the MontCAS, Phase 1
identify a student’s relative strengths and
weaknesses in the tested areas. Scores can be used
to monitor year-to-year growth of students and
groups of students in important academic areas.

The following scores are reported for the Montana
program:

• Standard score (SS)
• National percentile rank (NPR)
• National stanine (NS)
• Normal curve equivalent (NCE)

The scores differ from one another in the kind of
information they represent, the precision with
which they describe achievement, and the purposes
they can serve. 

Standard Score

Definition. Standard scores (SSs) are produced
from a single, equal-interval scale of scores that is
continuous from kindergarten through grade 12.
Standard scores on The Iowa Tests range from 80
for kindergarten through 400 for grade 12. The
range of possible standard scores is different for
each grade level.

Uses. The major use of the standard score is to
measure achievement growth of students or groups
of students from year to year. Within a school or
district, successively higher standard scores from
grade to grade would be expected.

Limitations. A standard score by itself has little
meaning. It can be interpreted only when it is
compared with some referent, such as the
appropriate average standard score, as shown in the
table below. The numbers indicate the standard
scores that correspond to typical performance of
grade groups on The Iowa Tests during the norming
period in the spring of the year. For example, an
eighth-grader’s score of 250 on the ITBS Language
Total means that the student’s language performance
corresponds to the median SS of the typical eighth-
grade student during the same norming period.

Median SS for Complete Composite 
with Computation*

(Quartermonth of April 1, 2000)

Grade 2 3 4 5 6 7 8
Median SS 167 184 200 214 227 239 250

Grade 9 10 11 12
Median SS 259 267 273 278

* Updated February 2005

The scale above shows that average annual growth
decreases as students move up from one grade to
the next. For example, at the median, the average
growth from grade 4 to grade 5 is 14 standard-score
points, but from grade 11 to grade 12 the average
growth is only 5 points. Since it is widely believed
that the rate of growth in most achievement areas
decreases as grade level increases, the standard
score scale reflects typical student development.

National Percentile Rank

Definition. A student’s percentile rank (PR) shows
the student’s relative position or rank in a group of
students who are in the same grade and who took
the tests at the same time of year as the student. A
student’s national percentile rank (NPR) is the
student’s standing as compared to a large,
representative sample of students in the same grade
from the entire nation.

Uses. The percentile rank, reported in units that
range from 1 to 99, is perhaps the most useful and
readily understood score for interpreting student
achievement. It describes performance in small,
fairly precise units. These units clearly state

3
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performance relative to the norm group. For
example, if Kara earned a percentile rank score of
72 on the Vocabulary test, it means that she scored
the same as or higher than 72 percent of the
students in the norm group who were in the same
grade and took the same test. It also means that 28
percent of the students scored higher than Kara.

Limitations. The percentile rank magnifies small
differences in the middle raw scores while
reducing differences in very high and very low
raw scores. This is because the percentile rank is
based on the frequency with which each raw score
occurred in the norm group and denotes the
percentage of individual scores that fell at or
below a selected point.

Generally, very high and very low scores are
infrequent while middle scores are frequent. Smaller
differences in raw score points are therefore needed
to move from one percentile rank to another for
middle scores, while greater differences in raw score
points are needed to move from one percentile rank
to another for very high or very low scores. For
example, a difference of only three raw score points
might be necessary to move from a percentile rank of
50 to a percentile rank of 55, while a difference of
seven raw score points might be necessary to move
from a percentile rank of 10 to a percentile rank of
15, or from 90 to 95.

National Stanine

Definition. Stanines express test results in nine
equal steps ranging from 1 (lowest) to 9 (highest).
The average stanine is a score of 5. Stanines, which
are similar to percentile ranks, are relatively easy to
use because they are all one-digit numbers. The
national stanine (NS) shows a student’s standing
within the group of students in the same grade who
took the test at the same time of year during the
national standardization.

Montana has arranged the nine stanines into four
performance categories of novice, nearing
proficiency, proficient, and advanced.

Stanines 1–3 Novice
Stanine 4 Nearing Proficiency
Stanines 5–7 Proficient
Stanines 8–9 Advanced

Uses. Stanines for groups are useful for broadly
identifying areas of curricular strengths and
weaknesses that might be represented by a set of
test scores. A class average of 4 for Reading Total,
for example, shows that the class as a whole is
reading slightly below average. A visual display of
nine stair steps can be a helpful interpretive aid
during parent conferences or in classroom score
interpretation sessions with students.

Limitations. Stanines are less precise than
percentile rank scores. For example, percentile
ranks of 24 and 40 both represent a stanine of 4.
However, PRs of 23 and 24 are consecutive PRs
that represent stanines of 3 and 4, respectively.

Normal Curve Equivalent

Definition. Normal curve equivalents (NCEs),
derived from national percentile ranks, are
normalized standard scores with a mean of 50.
NCEs are equal-interval scores that result from
dividing the normal curve into 99 equal units. This
assures that the differences between NCE units at
different positions on the scale are equal, unlike
percentile ranks. For example, the difference in
performance between NCEs of 50 and 55 is equal
to the difference between NCEs of 10 and 15.

The NCE is a within-grade standard score that
denotes individual or group status within a grade.
The full range of NCEs, 1 through 99, may be
earned in each grade level with the average NCE
always at 50. By contrast, the standard score
described on page 3 is an across-grade score that
can be used to determine growth. Unlike NCEs, the
range of possible standard scores is different for
each grade level and the average standard score
increases as the grade levels move upward.

Uses. NCEs can be interpreted in much the same
way as percentile ranks. NCEs may be averaged to
describe group performance. For these reasons,
NCEs are often used in evaluating results in Title I
programs. NCEs used in Title I evaluation must be
based on established norms for a particular grade
and time of year. This requirement enhances the
standardization and comparability of test reporting
procedures.

4
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NCEs can be averaged for most groups because of
their equal-interval scaling. In this way they are
unlike percentile ranks, which cannot be averaged
because of their frequency-based scaling. NCEs
may be thought of as roughly equivalent to stanines
to one decimal place. For example, an NCE of 53
may be interpreted as a stanine of 5.3.

Limitations. Although reporting procedures for
various test batteries have been standardized, the
NCEs from different test batteries are not
interchangeable.

5
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Relationship of Stanines, Percentile Ranks, and Normal Curve Equivalents

1 2 3 4 5 6 7 8 9

101 5 20 30 40 50 60 70 80 90 9995

Percent of Students

Percentile Rank

MT Performance 
Categories

Novice Proficient AdvancedNearing
Proficiency

Normal Curve
Equivalent 

4 7 12 17 17 12 7 420

101 20 30 40 50 60 70 80 90 99

Stanine 



Comparison of NRT Scores

NRT 
Scores

Standard 
Score   
(SS)

National 
Percentile 
Rank 
(NPR) 
 

National 
Stanine 
(NS)

Normal 
Curve 
Equivalent 
(NCE) 

Raw
Score
(RS)

Definition

Equal- 
interval scale 
of scores that 
is continuous 
from 
kindergarten 
to grade 12. 

Percent of 
students in 
the national 
norm group 
who earned 
raw scores 
the same as 
or lower than 
a particular 
raw score. 

A grouping 
of percentile 
ranks.
Montana has 
arranged the 
stanines into 
four 
performance 
categories.

Equal- 
interval 
scores that 
result from 
dividing the 
normal curve 
into 99 equal 
units. 

Number of 
test questions 
student 
answered 
correctly.

Characteristics

• Shows year-to- 
year growth.

• Median SS for 
each grade 
reflects typical 
student 
performance in 
that grade. 

• Shows a 
studentís 
relative 
positioning      
in a group of 
students in the 
same grade 
tested at the 
same time of 
year.

• Frequency- 
based scale.

• Montana’s 
Performance 
Categories

 1–3 Novice
 4 Nearing
  Proficiency
 5–7 Proficient
 8–9 Advanced
• Equal-interval 

scale. 

• Equal-interval 
score.

• Scores can be 
added,  
subtracted, and 
averaged. 

Can be used to 
calculate percent- 
correct.

Uses

To measure 
achievement 
growth from year 
to year.  

• To describe 
student 
performance in 
small, fairly 
precise units 
relative to the 
norm group.

• To describe 
areas of relative 
strength and 
weakness for 
an individual 
student, class, 
or grade group.

To broadly 
identify areas of 
strength and 
weakness. 

• To compare 
tests in terms  
of strengths and 
weaknesses.

• To compare 
groups of 
students.

Can be converted 
to other scores. 

Example

Sam is in eighth 
grade. His 
Language Total SS 
of 250 means that 
his language 
performance is 
like that of the 
typical eighth- 
grade student in 
April.

Lisa’s NPR of 43 
for Social Studies 
means that 43 
percent of the 
national norm 
group scored at or 
below Lisa’s raw 
score, and 57 
percent scored 
higher. 

Lara’s stanine of 3 
for Reading Total 
means that she is 
in the novice 
stanine group. 
 

If Tanya’s Reading 
Total NCE is 46 
and her Math 
Total is 58, you 
can say that she 
has a relative 
weakness in 
reading and a 
relative strength  
in math. 

If Jesse’s raw 
score on a 40-item 
test is 30, he 
answered 30 of the 
40 items correctly.

Limitations

For interpretation 
of the SS, a 
benchmark value 
associated with 
typical 
performance in 
each grade is 
needed.

NPRs cannot be 
averaged. Group 
averages must be 
reported in terms 
of other scores, 
such as the NPR 
of the average SS.

Less precise than 
percentile ranks.

NCEs from 
different test 
batteries (e.g., the 
SAT 9 and the 
ITBS) cannot be 
interchanged.

Meaning varies 
from test to test.

Score 
Range

80–400

1–99

1–9

1–99

Number 
of items 
varies 
per test. 

6
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The following reports will be mailed by Riverside
Publishing to system test coordinators: Student
Score Label for the student’s cumulative record
folder; List of Student Scores and Group Summary
of Class, School, and System Averages; Individual
Performance Profile; Student Profile Narrative
(parent report); Individual, Class, School, and
System Customized Skills; and School and System
Group Narrative Reports.

System-level customized reports will be mailed by
Riverside Publishing to system test coordinators
later than the other reports because the information
is dependent upon the calculation of state results.

Students that were administered the Braille version
of The Iowa Tests will receive a Student Score
Label, a Student Profile Narrative, and be included
in the List of Student Scores. In the previous years,
these reports were not available for students taking
the Braille version. 

Samples are presented on the following pages.
Each sample report includes lettered callouts that
are referenced in the interpretive information
provided with the sample. The reports are located
as follows:

7
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